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= Jstems: GlobaMm r,J
b 4 Observmg System

Integrated Water Cycle

Monitoring System

NASA-ROSES 2005: WaterNet Sollutions Network -
Will Pozzi, Balazs Fekete, Charles -Jf_’_
Vorosmarty, Michael Piasecki, and Paul Evianmentandatr UNITVERSITY
Water Cycle Research Making a Difference
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http://www.thewaterpage.com/photos/dam1.JPG
http://www.thewaterpage.com/photos/sudan-well.jpg
http://www.thewaterpage.com/photos/WhiteNileSource1.jpg

Federation of Earth Science Information Partners

Water in the climate system functions on
all time scales: From hours to centuries
Ay

3 ESIP motto: “Making Data
: Matter’

Satellites generate
data; In situ
instrumentation
generates data

Data are needed to describe the state of the Earth system, i.e.,
bountiful water or disaster mode. So data MUST be linked to
applications and decision support systems.

18 July 2008, Page 2



Common Themes Among CUAHSI,
WaterNet, State-of-the-Global-Water-
Cycle

« Web Services—automate the process of acquiring
data

* Model programming environment
- « Framework accepting “plug in” model modules
« High-speed data transmission

- * Cyber-Infrastructure (including parallel programming
B or cluster requirements)

« Ontology and Semantic Web to connect together
variables in application services and model variables

P/

%; CREW

nnnnnnnnnnnnnn and Water 18 July 2008, Page 3




Science >

* In situ networks )

* Operational satellite-based monitoring of the
hydrosphere

« Simulation models and data analysis tools (NWP-
4DDA, GCMs, RCMs, ESMs)

 Geo-referenced social science data

‘M ...are creating new ways to

1500 won
7 7 ! H 1] Ly |
o view the global water crisis
Gl <
Danube
Europe
Draining into Black Sea
: Estimated Area (km2] 788002
Longitude of Mouth [DD.mm] 2915 . .
'S Latitude of Mouth [DDamm] ~ 45.15 O In Orr ' l O IC a n
P
2 i T A N Olson Vegetation Percentage
s Gl {3 1 Mildmot farmland & seulements 437
. I I Similar to 56: cool-cold (~persistent snow) 19 .
Cool farmland & settlcments (~snowy) 97 | m rove r ' l an a e ' ' l e n
il : Regrowing woods + crop/arass 70
§ 7 T d i (semi) Evergreen/deciduous/ liule/no snow 66
v L B ] Temperate ~deciduous forest/ lttle or no snow 5.1
P ) B 47
3 - i i iy t 45
’ 16
i f+==1 t 11
: L Atk 2 H H & undra (polar/ alpine) L1
- a1} s 0 AR K rasslerop + <40% woods: warmy hot L1
. M 3 Northern or maritime taiga/undra 038
P2 5 b Non-snowy conifer forcst 06
. : ) Mediterrancan evergreen tree/scrub (winter rain) 03
= [ ' L~ g
= ey T E}_] E] *Q '&"ﬂ 4 Similar to 26/ snow persisting in winter 03
- El
B - )
) Ceatal Tzmail Monthly Discharges °a 5 R
¢ —_— » 22600 J 0
— e st e
It 1 z °e Lo
FAO Soll Texture Percentage E s ° e ;
Medium (Loam) 51.0 > \ D e R
Medium + Fine (Clay Loam) 17.8 ) ‘\: 5
Coarse + Medium (Sandy Loam) 16.6 - 5 5 :
Coarse + Fine (Loam) 52 y 7 3 ¥ ! J R
Fine (Clay) s1 1970 19725 1975 ch:;ns 1880 19825 e ) k 18 July 2008’ Page 4
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TYPICAL SCHEME TO GENERATE
’ -ORERATHONAWAT-E Rl X

Precipitation
ESTIMATES
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State-of-the-Global Water System: Moving toward Operational 3

Assessments

Rural Flood Exposure / Hazard / Damage Mapping
Z | —

TRMM 2005-01-0"1
20 0 20 40

R

[ Ry, |
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iy
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. [ . :
I ~ ]
PRI . _1-5* E-:\::'i“l:‘ o § ,:-:h: ,.'ra
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BTN

1

Derived Products
(e.g. hazard exposure)

Geospatial
Socio-economics

/

\
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ra W o
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s sk ow
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- Exposure in 2005
«11.3B person-days

IRl
ulﬁ ti&

PPPPP 4 £
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cccccccc B
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CUAHSI Contribution

Presentation Kindly Offered by Dr. Michael Piasecki,
Drexel University

18 July 2008, Page 7
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- Waters Observatory Network

k Observe water systems

.+ Observe in many different contexts and for
b different purposes

e Have a Waters Network Information
System for sharing data

i — Common language for data

— Geographic federation of dispersed data
sources through web services

~ Drexel Department of Civil, Architectural & Environmental Engineering

Do i 18 July 2008, Page 8
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WaterML and W§

terOneFlow
STjET

GetSitelnfo

| Logajions
“(" Variable Codes

Clien

LOAD

G Engineering

GetVariablel
GetValues

el g

WaterOneFlow
Web Service

nfo

TRANSFORM

Drexel Department of Civil, Architectural & Environmental

N@si
bata vEE

Data
Repositories

EXTRACT

18 July 2008, Page 10
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v

n

« Search multiple heterogeneous data sources simultaneously 3
regardless of semantic or structural differences between them

CRFW Drexel Department of Civil, Architectural & Environmental
""""""""""" ment and Water Encﬂneennq 18 JUly 2008, Page 1



http://www.usgs.gov/
http://public.ornl.gov/ameriflux/index.html
http://www.ncep.noaa.gov/
http://www.epa.gov/storet/dbtop.html
http://www.epa.gov/cgi-bin/epalink?target=http://www.epa.gov/&logname=epahome&referrer=seal
http://www.usgs.gov/
http://www.noaa.gov/
http://www.unidata.ucar.edu/

(IIR
dW!

‘ CR W Drexel Department of Civil, Architectural & Environmental Engineering

GetValues

GetValues

GetValues

> .;ﬂﬁ\m«erllFlux m @

GetValues

GetValues

]
2 USGS NAWQA

science for a changing worid

GetValues

GetValues
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http://public.ornl.gov/ameriflux/index.html
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-,
S

Syntactic mediation

Semantic mediation

— Heterogeneity of format

Heterogeneity of meaning

- <geoglocation xsi:type="LatLonPointType" srs="EPSG
<latitude=30.24465429 =/|atitude =
<longitude >-97.694448 </longitude =
</geoglLocation:=

</geolLocation:
</sourcelnfoz
- <variable>

«<variableCode vocabulary="NWIS" default="true" variablg

«<variableName>Discharge, cubic feet per second </vari

<units unitsAbbreviation="cfs" unitsCode="35">cubic fee
</variable=
- <values count="2545">
=value dateTime="2006-12-31T00:00:00">129 </value =
=value dateTime="2006-12-31T00:15:00">129 </value >
zvalue dateTime="2006-12-31T00:30:00">129 </value
zvalue dateTime="2006-12-31T00:45:00">129 </value
zvalue dateTime="2006-12-31T01:00:00">124</value >
zvalue dateTime="2006-12-31T01:15:00">129 </value
<value dateTime="2006-12-31T01:30:00">124</value =
<value dateTime="2006-12-31T01:45:00">124</value =
<value dateTime="2006-12-31T02:00:00">124</value =
<value dateTime="2006-12-31T02:15:00">124</value =
<value dateTime="2006-12-31T02:30:00">124</value =
<value dateTime="2006-12-31T02:45:00">122 </value =

k’.
o
— Use WaterML to get data
into the same format
- <timeSeries:=
: - <sourcelnfo xsi:type="SiteInfoType"=
<siteMame>Colorado Rv at Austin, TX</siteName=
<siteCode network="NWIS" sitesID="4619631"-0815800(
- =geolocation=
i

=
J“’i‘ N CR:EW Drexel Department of Civil, Architectural & Environmental

" Center for Researc

Environmen tand Water Engineering

Each water data source
uses its own vocabulary

Match these up with a
common controlled
vocabulary

Make standard scientific
data queries and have
these automatically
translated into specific
gueries on each data
source

18 July 2008, Page 13
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« Set of guery functions

- @ ﬁ @ < ||_| http:ffwater. sdsc.edufwaterCn

Developmental service. This service is internal CUAHSI use)
EFA STORET

The EPA STOrage and RETrieval System (STORET) provides access
provides methods for retrieving data from EPA& STORET. For more in
Example Inputs

The following operations are supported. For a formal definition, please

* GetSitelnfo
Given a site number, this method returns the site's metad

* GetSiteInfoObject
Given a site number, this method returns the site's metad

* GetSites
Given an array of site nurmbers, this method returns the s

* Get¥alues
Given a site number, a variable, a start date, and an end

* Get¥aluesObject
Given a site number, a variable, a start date, and an end

*+ Get¥ariableInfo
Given a variable code, this method returns the variable's

* Get¥ariableInfoObject
Given a variable code, this method returns the variable's

" Center for Research on

I~
CREW Engineering

Environment and Water

« Returns data in WaterML

<timeSeries =
- <sourcelnfo xsi:type="SiteInfoType":=
zsiteMame=Colorado Rv at Austin, TX</siteName =
<siteCode network="NWIS" sitelD="4619631">=08158001
- =geolLocation=
- =geoglocation xsi: type="LatLonPointType" srs="EPSG
Zlatitude =30.24465429 =/|atitude =
<longitude >-97.694448 </longitude =
<fgeoglLocation=
</geolLocation=
=/sourcelnfo=
- <wvariable=
<wariableCode vocabulary="NWIS" default="true" variable
<wvariableName =Discharge, cubic feet per second </ vari
<units unitsAbbreviation="cfs" unitsCode="35">cubic feei
</variable=
- <wvalues count="2545"=
=value dateTime="2006-12-31T00:00:00">129 </valus =
=value dateTime="2006-12-31T00:15:00">129 </valus =
zvalue dateTime="2006-12-31T00:30:00">129 </valus=
<value dateTime="2006-12-31T00:45:00">129 =/value =
<value dateTime="2006-12-31TO01L:00:00">124=/value =
<value dateTime="2006-12-31T01:15:00">129 =/ value =
<value dateTime="2006-12-31T01:30:00">124=/value =
<value dateTime="2006-12-31T01:45:00">124=/value =
<value dateTime="2006-12-31T02:00:00">124 =/value =
<value dateTime="2006-12-31T02:15:00">124 =/value =
<value dateTime="2006-12-31T02:30:00">124 =/value=
<value dateTime="2006-12-31T02:45:00">122 =/value=

Drexel Department of Civil, Architectural & Environmental

18 July 2008, Page 14



Knowledge Base

- OWL Ontologies * Supports classification of
search results

e

‘Escherichia coli’ = ‘E. coll

E. col’ is-a ‘Indicator Organism’ * Entities in the ontology are

associated with measured
variables in a relational

‘Copper’ is-a ‘Micronutrient’ database
o . ‘ .

Copper’ isMeasuredin ‘Medium

‘Medium’ = {Water, Soil...} * Helps solving semantic
= ‘Micronutrient is-a ‘Nutrient’ heterogeneity issues

between data repositories

= Drexel Department of Civil, Architectural & Environmental
CR W Engineerin
g g 18 July 2008, Page 15
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/= "water stage at trenton” - Google Search - Windows Internet Explorer

6\\:; - I http:,l',l'www.google.com,l'search?hl=en&q=%22water+sj |§| |E| ILive Search

[o[-]

~ Search Strategy

Search = Fine tune =
" Retrieve

Search = Retrieve

- "water stage at trenton” - Google Search | | @ v 4 @ v .ange A @TQ0|S -7
Web Images Video MNews Maps Mail more v =

michael.piasecki@drexel.edu | Web History | My Account | Sign out

Google |"water stage at tfenton”

Web

Advanced Search
Freferences

Tip: Try removing quetes frem your search to get more results.

Your search - "water stage at trenton" - did not match any documents.
Suggestions:
« Make sure all words are spelled correctly.

« Try different keywords.
« Try more general keywords.

@NNT Gannla - Ganala Hama - Advarticina Braarame - Rocinaee Salutinne - Ahaot (Snnnla LI

Inkernek HA00% -
' 4

avoid ‘high precision, low recall’

Dallashdwest.com/Platrorms
Welcome to On-Stage Stands
Detailed specifications, and features of On-Stage Stands® products Portable Stages for Less
including spare parts diagrams. ... On-5Stage Stands is a division of Save over 35% on portable stages by |

Inkernst HA00% -
: 4

N - L |
and ‘low precision, high recall’
problems.

CREW

" Center for Research on
Environment and Water

Drexel Department of Civil, Architectural & Environmental Engineering

18 July 2008, Page 16
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Water/Soil Quality

ample Nltrogen

cepts in those (acron Compound |
_acronutrients
ers make up the “

f permissible [Ntrogen

~. [ W

“Ch Keyword S TotalN || InorganicN || OrganicN || KjeldahIN
CorefLeaf
— Nit:'Late : ia | | Nitri i Layer
_All Concepts in this .
ayer provide the Detail
. . SRBHOS Layer
ool of permissible

agging Targets

Drexel Department of Civil, Architectural & Environmental Engineering
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Hydrologic
Ontology

Water/Soil Quality

yz Drexel Department of Civil, Architectural & Environmental Engineering
{‘,i‘ CREW

Do i 18 July 2008, Page 18


http://hiscentral.cuahsi.org/startree.html

v B v f® v [ Page v

w o @ Hydroseek - Search engine for Hydrologists
Sl HELP & WEB

l(Beta
9966 Rt Sces
Sf‘ﬂ v

1 engine e.g. Streamflow,Precipitation, Temperature,Nitrogen... Map Styles Show/Hide Menus
o 2 s . . s, R S Rl 3 & YUV
dgates ¥ Y % 3 : Cormer 1o
wok ¥ %
vy elingdl 3 Bames :
A, o, ~ay Landing ; ; ,
C"’“(‘?ﬁ"s‘. Blackwater - Robbins : A = Nutrients

Search Results

hbound d : ; . A Gave Point
Northbound Latitude S IR , e ¥ \ £ s = ; ¢ ¢
: ! g i< g % A . Bie & 3 Robbing : t . = Micronutrients
38.514 y v g 5 L y Canding 1 ¢ ; 4

# ™ Chesapeake Ranch = i ¢ : 1 g # Zinc

Es(ale< ) Macronutrients

Westbound Longitude
# Phosphorus
3 i % A ¢ | ] = Nitrogen
‘iout!\bound Latitude ; K VSoIomos . * b  Dech! & et
37.566 i i % ifornia . #% Town Creek Manor » ; e b 4 e 3 NI ANICINTORED

3 ant ¥ S . . frimry 4 Nitrite Nitrogen
Eastbound Longitude A : . & g Ml et < RN > (Sledn oo ot -
608 : A o Vs 1 by (1 Yo i S (@ 3 g e ‘{,JA.% # Nitrate Nitrogen
8 : 0 . - J Gl mmonia Nitrogen

Start Date: NH3 + NH4

1141957 # Free Ammonia (NH3)

End Date: oF e PR 0' A Al ' # Ionized Ammonia (NH4)
y : X - . 3 5 tal Inorganic MNitrogen
< ¢ - % te + Nitrate
Or search by watershed . ) Z e itrate
p 2 y o # Total Nitrogen
# Total Kjeldahl Nitrogen

¥ Naval Res
Yot e
b

iSam! ./erome Creek
R Y L

it Holly i

A
emulsman MEchodoe ‘« ue <, 4 % = '
; Tangier Sound
s e

; Grlmlhs‘&{fc“"‘:i e
Comer * \;‘A 2

-t Sale

ns'd'd‘- X

Daugher(y Towl 3

¥ w» _Waliut Point

38.08485140639172 -76.05148315429687 v Trusted sites | Protected Mode: Off

ent of Civil, Architectural & Environmental Engineering
18 July 2008, Page 19
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http://www.hyroseek.org/
http://www.hydroseek.net/search

Lo, ONtOlOQy Concep{s ODM Variables

|__Atmospheric Hydrology VariableID | AltVariableCode | Source
|___Humidity
2 | - 1 00052 NWIS
. 2 00196 NWIS
3 323374 EPA
] 4 GH CIMS
| Winds i . .
| | . . .
- -
|___Surface Hydrology <

|__Water Level, Stream

|___ Subsurface Hydrology

Only are “taggable’

N/ I

——N\ CRJ_,W
Center for Research on
Environn nd Wate

1 Water

Drexel Department of Civil, Architectural & Environmental Engineering
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The Database-Ontology Link

Temperatire (Ar

Star Treetu created with Inxight VizServerte innight
hax Variable Name Medium Variable: ConceptlD Variable Name

relative humidity, percent air select delete snow_other temperature, air, d

barometnic pressure, cor air select Mapping: delete preciptation_other wind speed, meters

barometnc pressure, unc air select delete windgustvelocityabs wind gust spead, mi

pracipitation, total, in.. air select Search: delete windgustvelocityabs.. wind gust speed, knots

btogenic silica surface water  select x delete wetbulbtemperature wet bulb temperatur

Search
L 2 2 L 2 2 -
Ocne @ Irtomet | Prctected Mode On RI10% -

Drexel Department of Civil, Architectural & Environmental Engineering

Center for Research on

Environment and Water 18 JU|y 2008, Page 21
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http://water.sdsc.edu/tagger/

Global Earth Observation System of Systems 0SS)
Global Terrestrial Observation System Water Monitoring
System

Infrastructure and Component
Requirements

; e



GTN-H

Sources of
Hydrological Data
Hydrological Data

Products
Data Shari
trategies

Exp-ert Meeti ngs

120 {}":h 1"*&,
& @&

!
UNESCO UNEP ICSU
| ecos |  GTOS |  HWRP
What 1s GTN-H?

Global Terrestrial Network - Hydrology
Welcome to the GTN-H

This site is a gateway to an evolving global observing system for hydrological
data, known as the Global Terrestrial Network for Hydrology, or GTN-H. The
GTN-H is intended to support a range of climate and water resource
objectives, building on existing networks and data centres, and producing
value-added products through enhanced communications and shared
development.

NEW! Report of the 2" GTN-H Coordination Panel Meeting
Koblenz, Germany, 4 - 5 July 2005
GCOS-101

Please click on image to enlarge

Fig. 1: GTM-H Configuration {15 July 2005}
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_‘ Atmosphere )_

Precipitation

>

Interception Transpiration

Through-fall Irrigation

from river,

CINater

Irrigation from groun(l/vater

Soil evaporation

23 :

S £ Soil Surface

g— g Surface
Soil Recharge Runoff

Uptake from groun

Groundwater Recharge

(@)
8 c _——
C
0s

Database

L w
S8
“5 > OpenDAP » MapServer SQL/SOAP server
=,
= Power User Data Viewers
< c WEB
-
N/ S CRJ_J“] 8 o (MaF';Lalt), IDL, | | Models (rj(osg::’llz;nettt,1 Interface
b e © B oogleEarth) 18 July 2008, Page 24




Water Abstractions in WBMplus

Evapotranspiration

Precipitation “
Irrigation

- Snowpack

UNH Water Systems Analysis Group
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GPCP Daily Precipitation
~100 0 100

o0

I .,.-'F A -

| |’|¥
— o0

j W

100
2002—11-09 Precipitation [mm/d]
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Discharge [m“/s]

8000 4

<o
L
(==
=
A

Simulated Discharge

Ohio River at Sewickley, PA
A=50.504 km’

— Observed
Modelled (GPCP )
Modelled (GPCC, fraction)

Time
UNH Water Systems Analysis Group
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CREW

Center for Research on
Environment and Water

g S

HydroSHEDS

Amazon Basin

River network derived
from SRTM elevation data
at 500 m resolution

3

Only
major
rivers and
streams are
visualized

River line width
proportional to
upstream basin area

0 500 1000

Kilometers




SWDB Lakes Polygons

307830 10457 b

& CREW
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Locating Dams
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Center for Research on
Environment and Water

Co-registered Reservoirs

®
2007 Europa Technologies
< SRG 3 /Mmage © 2007 NASA
1110 mi g b - s STy ge © 2007 TerraMetrics
1 1 3 z
40°10'25.59" N 97°25'13.53" W.
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Network Rescaling

\ : 4 ; 5 :. Legend
1 @' - j/@ il & 1 —— Original fine resclution network

-

i | od b CSHE B 1 Regridded coarse resolution network
z: |4 e | / 2l g/ 1 =  Fine resclution drainage area

| E G A 1 2 B E @@  Maximum value of the fine resolution

g - | drainage area within the 3x3 kernel
ErErrErrTsE T rETEE T e R e e I o]

S z 1 (9 1 afl 7 E\@; '

5_ (. Aggregated drainage area

[ ¥ i
/ / /. | using maximum operator
1 3 i 7 20 8 3 1

g REW UNH Water Systems Analysis Group

Ny Center for Jg;garc o
Environment and Water 18 July 2008’ Page 32




Network
Rescaling

Network (STN30)  15' Grided Network (STN15) 8' Grided Metwork (STNOB)

o —B0 —5H0 —80 713 — B —50 —80 70 — &0 50

] e Y4 1 A .'\ ¥ oo o B o b b s % ¥ e 5 . I.t—‘
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Riverbed Cross-section

a) Baker River (downstream) b) River width rating  c) River area rating
e & Legend s
— Survey
—_— —_— . —_—
N s Trapeziod =
= . — ' | — Powerfunction ; =
= < ; <
D o o D o
L 7] ] L 7
Sl < c
0 0 0
E i E E 9 Legend
i 0 w Survey
= o | £ Trapeziod
T a§ — Powerfunction
| | | | | | | T
3 10 19 20 23 30 39 0 10 30 50
Distance from left bank [m] River widih [m] Cross-section Area [mg]

UNH Water Systems Analysis Group
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Parabola Equation

Y=o W"

UNH Water Systems Analysis Group
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Composite Discharge at &'
Resolution

=120 =110

! Discharge [mEu;’s] '
2P G 10000 _
5000 -
4000 ]
3000
2000 -
1000 |

100

35

a0

25

=70

CR W UNH Water Systems Analysis Group
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Global River Volumes and
Areas

Continent Res. Area [10° km?] Volume [kn?]
Land Emp. l. 1. 1. Emp. l. 1. Il.
Africa 30 30,099 72 82 38 47 462 270 227 266
6] 30,000 89 115 65 72 494 342 269 323
Asia 30 43,991 94 175 63 84 349 384 279 345
6| 44918 118 222 112 124 349 418 299 371
Australasia 30’ 9,037 7 20 5 8 22 37 24 32
6] 9,323 9 19 9 10 17 19 15 18
Europe 30| 9,922 22 57 17 25 55 85 60 76
6| 10,234 28 65 31 36 58 84 61 75
North 30 24,569 44 100 33 45 135 163 119 147
America 61 22,990 54 130 58 68 131 175 124 155
South 30 17,945 107 122 48 64 992 586 460 556
America 61 18,136 140 186 87 105| 1,143 837 598 747
Total 30" 135,564 346 557 205 273]  2,015] 1526 1171] 1422
6] 135,602 438 736 362 416 2191 1,875 1,365 1,690
“Z~ CREW
b R 18 July 2008, Page 37
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Earth System Model Development
Challenges

* Increasing data processing need

* Increasing data complexity

W« |Increasing model complexity

» Heterogenous computer platforms

* Increasing software infrastructure
complexity
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Modelling Framework Functions

« Spatial domain management and interfacing between
different domains (potentially in distributed computing

* Model execution
* Input/Output
« Logging facilities
i « Diagnostic/Visualization Hooks

; environment)
-+ Time management (advancing time, calling alarms, etc.)
=

./
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Needed IT Infrastructure

. Metadatabase

« Machine accessible data services

» Data analysis/Modeling framework
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New Modeling Framework

« Modules (loaded as plugins)
| '« Module definitions (parsed from the module plugins)

« Model layout and configuration (via Extensive
Markup Language [XML] layout/state file)

« + Model framework loads plugins according
i to state layout file and executes model simulation

e/

=~ CREW
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Modeling Framework

Entering: Discharge
Entering: Discharge Muskingum
— Entering: Runoff
. Entering: WaterBalance
Entering: Base flow
Entering: Infiltration
Entering: Water Surplus
Entering: Snow Pack Change
Leaving: Snow Pack Change
Entering: Soil Moisture
Entering: PotET Hamon
Entering: Day length
Leaving: Day length
Leaving: PotET Haman
Entering: Intercept
Leaving: Intercept
Leaving: Soil Moisture
Leaving: Water Surplus
Leaving: Infiltration
Entering: Irrigation
Leaving: Irrigation
Leaving: Base flow
Leaving: WaterBalance
Leaving: Runoff
Entering: Reference [ischarge
Entering: fAverage NSteps
Leaving: Average NSteps
Entering: Accumulate Runoff
Leaving: Accumulate Runoff
Leaving: Reference Discharge
Leaving: Discharge Muskingum

—

ID Start Date Variablel

o XHAX TEMVegCover|

1 XXX RootingDepthl

2 2000-01 AirTemperature|

3 2000-01-01 DailyPrecipl

- 4 KHHK IrrigationIntensityl
¥/ W 5 XXXX FieldCapacityl
v« (CRth 6 XXX WiltingPoint]
R Gicnand Water 7 R IrrigatedArea Fraction]

Unit]
]

mm]
deqC]
mm,d]
-1
mm.m]
mm,m]

-1

Type
int
float
float
float
float
float
float
float

TStep NStep

year
year
month
day
year
year
year
year

365
365
21
1
365
365
365
365

Set Flux Boundary Output

yes
yes
yes
yes
yes
yes
yes
yes

no no
no no
no no
¥es no
no no
no no
no no
no yes

na
na
na
na
na
nao
nao
na



>
Do

WaterNet: concept g
-

Improve and optimize the sustained ability of water cycle researchers, stakeholders, organizations and
networks to interact, identify, harness, and extend NASA research results to augment decision support tools.
1. Evolve a network of partners: identify and analyze partner organizations to define collaboration pathways.
2. Routinely identify, prioritize, mine and communicate relevant research products and results.
3. Optimize water cycle partner access to research results and products to create a self-sustaining network.
4. Analyze and document the network effectiveness through metrics, resource estimates and documentation.
EEducation and outreach is important to help society understand and use the research in every-day application.

< Earth-Sun Applied Science Program

Water Cycle User Communit
NASA Water Cycle Research WaterNet y Y
- .| Science ihe:NASA Water Cycle Solutions:Network -
l'/‘ \ﬁf Community : J %USGS 1@% USDA
‘\v ? ;,. \ Guidance science for a changing world ‘P@"\%‘m‘of .
3 _,_‘ _— r;

L= 3 NPA/DSTs ‘
€arth Sun sustem Technology Office ! ) N\ Pathway Discove (MIT) - ¢ Air Qua“ty
Planning & i S Requirements and Feedback e & ' CMAQ
Formulation ™ i WRP é‘{k- Lo
5 A /
Water Management:

Management:
_ ~ CREWS
Serving the Nation

BASINS Riverware @
Data and Model Products l Coastal

S . Discovery | Verification and Validation
ucational A
Organizations Results I Network Optimization (OSSEs)

3 !.
Policy De

cision Makers
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